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137-1957-12-25382 
The Microdilatometer 


disc is provided. Whenthe D operates with rollers 0.3-5.0mm 
in diameter, its magnification is computed by the formula: 
Ah=2H/dA@ , where AZ is the displacement of the upper end 
of the quartz rod, d is the diameter of the roller, H is the length 
of the light beam, and Ah is the displacement of the beam on the 
photosensitive paper, which corresponds to the displacement A€ 
It is noted that, despite the great sensitivity of the instrument, 
even tapping the head of the dilatometer with a finger fails to 
produce a permanent displacement of the beam upon the scale. 

Yu. L. 


1. Dilatometers-Design 2, Dilatometers-Operation 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nrl, p 265(USSR) 


AUTHOR: Ivanov, O.S. 
nd 
ITLE: A Method for Calculating Experimental Dilatometer Curves 
(Metodika rascheta eksperimentel’nykh dilatometricheskilh 
krivykh) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr, pp 185-192 


ABSTRACT: A proposal is advanced for a new method of calculation of 
experimental curves obtained by a Chevenard optical differen- 
tial dilatometer. The method makes it possible to perform 
more advanced quantitative analysis cf thermal expansion and 
dilatometric effects due to phase transformations. An acces~ 
sory to be used with a Chevenard dilatometer, which renders 
possible tests in vacuum at temperatures of up to 900-1000°C 
with specimens that oxidize or even burn at 300° in air, is 
described, A description is presented of a method of calibrating 
the dilatometer. It is shown that certain of the Mfitial assump- 

tions accepted in the usual methods of calculation of dilatometer 

curves do not hold in all cases, and that a number of pura- 
meters depend upon the individual features of a given 
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137-58-1-1980 
A Method for Calculating Experimental Dilatometer Curves 


dilatometer, A method of. employing the expansion constant of an Ni standard 
for temperature calibration of dilatometer curves is suggested. Experimental 
errors for various types of dilatometer investigations are examined. 


L.M, 
1. Dilatometer--Curves--Mathematical analysis 
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SOV/137-57-11-22598 
TransJation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 11, p 282(USSR) 


AUTHOR: Ivanov, O.S. 


_ 

TITLE: Measurement of Electrical Resistance of Metals and Alloys 
During Heating to 1100°C (Izmereniye elektrosoprotivleniya 
metallov i splavov pri nagreve do 1100°) 


PERIODICAL: Tr. In-ta metallurg. AN SSSR, 1957, Nr 1, 193-195 


ABSTRACT: An apparatus for the investigation of the variations of the 
electrical resistance (E) in relation to the temperature is des- 
cribed. The specimen (S) was_placed into a sealed quartz 
tube evacuated to 10°! and 10°“mm Hg. The tube was inserted 
into a resistance furnace which can be heated to 1200°C. 

Four Pt wires 0.55 mm in diam and a thermocouple were 
brought up to the S through a special stopper and electrically 
spark-welded to the S. Two wires welded to the ends of the 

S served for conveying a direct current with a voltage (V) of 
100 v from an Se rectifier which was supplied with alternating 
current through a V stabilizer. Two wires welded closer to 
the middle of the S recorded the V drop over # - pecified length 

Card 1/3. of S. The E on the given section of S was deterrnined by the 
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SOV /137-57-11-22598 
Measurement of Electrical Resistance of Metals (cont. ) 


following formula: R_ = R a / a_,, where R_, is the magnitude of the 
sp st sp st st 
standard resistance, Op and a, are the values for the V drop on the S 
and on the standard resistance, respectively, measured on the scale of a 
needie galvanometer with a constant value tor the coefficient of proportion~ 
ality between the applied V and the magnitude of the deviation of the galvano- 
meter needle over the entire scale of the instrument. The measurements-of 
fc) se and Ot were carried out directly one after the other with a double - 
pole switch. The apparatus is equipped with a six~point self recording 
potentiometer for the automatic recording of the values for a , a Fe and 
s 
temperature. The V drop on the standard and the current ‘abensity varied 
little during the experiment, which is explained by the presence of a 109 ohm 
buffer resistance in the circuit of the S. Under these conditions the curve of 
the V drop on the S, except for a scale factor, is also the curve of the E, 
which under conditions of a smooth rise in temperature during the heating 
of the S can be used without any recalculations for the determination of the 
temperatures of phase transitions in the alloys. To effect a steady increase 
in the temperature of the S, an automatic potential regulator, whose output 
V during the experiment was steadily increased from zero to the maximum 
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Measurement of Electrical Resistance of Metals (Cont. ) 


(150 v), was connected to the furnace, The specific E - temperature curves 
for Armco~Fe and the constants according to visual readings and as recorded 
automatically are adduced. 
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137-1957-12-23222 
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 52 (USSR) 
AUTHORS: Ivanov, O0.S., Tarasov, A. 1. 


a 
TITLE: A Device for the Maintenance of Required Temperatures in Pro- 
gramed Heating and Cooling Operations (Prisposobleniye priborov 
dlya podderzhaniya zadannykh temperatur k programmnomu 
nagrevu i okhlazhdeniyu) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 1, pp 196-198 


ABSTRACT: A description of a device consisting of 0.1 mm Pt wire wound 
around a pulley and capable of maintaining any desired small rate 
of heating or cooling in the furnace by means of a contact galva~ 
nometer or potentiometer; the device slides downward with a 
constant velocity along a stationary contact under the influence of 
a load anda timing mechanism; a second contact is attached to 
the other-end of the wire. The Pt wire serves as a conductor for 
a current, the magnitude of which is controlled by a resistor. 
The contact galvanometer maintains a constant value of the sum 
of the emf E; of the thermocouple and of the voltage drop Vq in 

Card 1/2 the Pt wire, which increases with the descent of the wire; thus 
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137-1957-12-23222 
A Device for the Maintenanée of Required: Temperatures (cont. ) 


the contact galvanometer regulates the furnace temperature in 
one a manner as to lower the value of Ey by an arnount equal to 
the increase of Vg; in application this is virtually equivalent to 


a linear decrease of temperature in the 1100-5009 range, 
G.G. 


1. Tempersture-Control 2, Gr lvonometers-Applications 
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USTRUCTIE2: AMD PROVERTIFS OF ZIRCONIUE ALLOYS". 
By QO. Ivanov and V. Grigorovich. 


Report presented at 2nd UN Atoms-for-Peace Conference, Ueneva, 9~13 Sept. 1958. 
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"Phase Diagrams of Certain Uranium and Thorium Systems.” 


paper to be presented at nd UN Intl., Conf. on the peaceful uses of Atomic 
Energy, Geneva, 1 - 13 Sept 58. 
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(Iron-aluminum alloys--Testing) (Phase rule and equilibrium) 
(Dilatometry) 
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: 78-3 -3-5/47 
AUTHOR: Ivanov, 0. S. 
ia eer 
“QITLE: Successes and Parspectives in the Investigation of the Phase 
Diagrams of Metallic Systems (Dostizheniya i perspektivy v 
oblasti izucheniya diagramm sostoyaniya netaliicheskikh sistem) 


PERIODICAL: tay Neorganicheskoy Khimii, 1958,Vol.3, Ni 3,pp-585-600 
(USSR 


ABSTRACT: Above all ene works on the investigation and construction 
of the phase diagrams of polycomponent systems were treated. 
In the investigation of the' phase diagrams thi conditions 
for the. ocourrenve of solutions, solid and Liquid ones, 
were especially taken into account. The ccurivance @& 
liquid solutions is in some cases of great importance. Thus 
e.g. molten magnesium is used as extraction solvent for 
uraniun. The occurrence of solid solutions is of still great- 
er importance. The modifications of the chemival, mohanical 
and physio-chemical properties of the alloys are connected: 
with the formation of these solid solutions. ‘The author 
investigated phase diagrams with metals which are widely 
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78-3 -3-5/47 
Successes and Perspectives in the Investigation of the Phase Diagrams of 
Metallic Systems 


used in the new technology of semi- and super-conductors as 

well as in atomic engineering, @-&> in the systems TivZr, 

Zr-Nb, Zr-Sn, U-2r, U-Nb and U-Mo. In the construction of 

the phase diagrams the thermodynamic calculations, the inter- 

action among the atoms of the components, the parametric 

equilibrium, the concentration of the components, the tem- 

perature and the pressure were taken into account. The con- 

struction of the phase diagrams was especially facilitated 

by the thermodynamic calculations and thereby the results ob- 

tained in.experiments were corrected. The stability of the 

orystal-lattice in the formation of solid solutions is 

subject t the same rules governing the interrelationship 

of the elements in the periodic system. of great importance 

4g the elaboration and construction of the phase diagrams 

of chromium, niobium, tantalum and tungsten. Niobium is 

an extremely valuable metal for aviation and atomic re- 

actors. ‘he phase diagrams of zirconium-thorium and uraniun- 

-plutonium were investigated with a high interest for 

atomic energye With uranium altogether 57 binary systems 

and 6 ternary systems were produced. Me methods for the pro- 
Card 2/3 duction of the alloys were also perfected, especially for 
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78-3-3-5/4T 
Successes and Perspectives in the Investigation of the Phase Diagrams of 
Metallic Systems 


the production of alloys in the arc furnace, it an inert 
atmosphere and a vacuum. A new differential tharmodynamic 
method was worked out for the @termination of the phase 
transformation and especially for the determination of 
the points of the liquidus. Due to the developngnt of 
technology the phase diagrams of binary, ternary or poly- 
component systems with titanium, chromium, niobium, molyb« 
denum, tantalum, tungsten, germanium, silicon, zirconium, 
beryllium, uranium and plutonium shall be investigated. 
There are 14 figures and 19 references, 10 of which are 

_ Soviet. 


ASSOCIATION: Institut metalbrgii im. A. A. Baykova Akademii nauk SSSR 
: (Metallurgical Institute imeni A. A. Baykov, AS USSB ) 


SUBMITTED: June 25, 1957 
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AUTHOR: Ivanov, Q.Se.. 20-119-2-22/60 
oomrmecncernes ae 


TITLE: The Influence of Admixtures on the Temperature of Poly- 
morphous Transformations of Metals (Vliyaniye legirovaniya 
na temperatury polimorfnykh prevrashcheniy netallov) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol 119, Nr 2, 
pr 271 - 273 (USSR) i” 


ABSTRACT; In the periodic system a‘regular distribution of the charac- 
teristic crystal lattices is observed. Thus the transition 
metals of the third group have, for instance, a densely packed 
hexagonal lattice. The metals of the 4th,5th and 6th group 
have a cubic volume-centered lattice. The elements of the 
7th and 8th group have first a densely packed hexagonal lattice 
(Tc,Ru,Re,Os) and then a cubic face-centered lattice(Hi,Cu, 
Rh, Pd,Ag,Ir,Pt,Au).In the metals bordering these periods the 
lattices of the two bordering sections are ebserved which 
can be noticed by the existence of various modifications of 
these metals. To these belong, for instance,Ti,2Zr,Hf,Th,Mn,Fe 
and also U,Np,Pu. The presence of one or the. other lattice 

Card 1/4 can be brought into connection with the fact in which group 
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20-119-2-22/60 


The Influence of Admixtures on the Temperature of Polymorphous Transfor- 
mations of Metals 


the given metal is located and how many electrons are present 

in its incompletely filled shells. A certain influence of 

this factor can be noticed in the case of lanthanides and of 

actinides in which tae crystal lattices on the admixture of 

4f- and 5f-electrons change only Little. On the other hand 

the metals of the group 1b(Cu,Ag, and Au) occur 2s metals with 

a great number of electrons in the incompletely filled, electron 

shell. The formation of solutions causes a certain displacement 

within the periodic system from the place of the solvent to 

that of the dissolved substances. When the solvent is a polymor- 

phous metal the one or the other modification stabilizes, depen- 

ding,on to which section the above mentioned displacement 

is leading. Based on these considerations the widening of 

the temperature range of the a-solid solution can,for in- 

stance, be explained by the narrowing of the range of the y-so- 

' lid solution in the dissolution of Ti, V,Cr,Nb,Mo,Ta,W,U,Ce,Sn,5b, 

Card 2/4 Be,Al,Si,P, in drone. On the other hand the solution of 
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The Influence of Admixtures on the Temperature of Polymorphous Transfor- 
mations of Metals 


Co,Ni,Cu,Rh,Ru,Pd,Os,Ir,Pt,Au in Pe widens the temperature in- 
terval of y-solid solutions by narrowing the range of a-so- 
lid solution. In the formation of solid displacement solutions 
of Ti and Zr with such elements which have more than 4 elec- 
trons in the incompletely filled shells a cubic volume-centered 
lattice must become stabilized. La,Ce,¢ and Th form it center 
in the densely packed face-centered lattice. The same rule 
applies also for the system with U. Thus a general rule on 

the influence of alloying elements on the polymorphous trans- 
formations of many important metals was observed. There is 

4 figure. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
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AUTHOR : Ivanov, O- S- 2o-119-6-24/56 
a 


TITLE: Some Rules Governing Binary Metallic systens (Nekotoryye 
nzakononernosti v dvoynykh metallicheskikh gistemakh) 


PERIODICAL: Doklady Akadenii nauk SSSR, 1998) Vol. 179, -? 6, 
pp» i142 ~ 1144 (uSSR) 


ABSTRACT: As in the expression for the thermodynamic potential all the 
terms except the entropy of the shift are finally connected 
with the interaction of the atoms, the phase diagram which 

corresponds +o the minimua of the thernodynanie potential is 
an image of the chesical juteraction of the components. Their 
shape depends of the atructure of the axternal electron shell 
of the atoins of the comperents (i.e. on their dimensions, oner- 
sy levels, and their filling with electrons). The resemblance 
of the interstonic distances (diameter of the atoas in the 
crystal Lattice) and of the electron formulse nekes the forna- 
tion of solid solutions possible. This showed up in the long 
raneae) fornilated demands: Simultaneous presence of a favorable 
volune factor and of a favorable electrocheical factor, resen- 
olance of the wave functions of the valence glectrons and of the 
number of the so called free electrony. However, the predoni- 
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nating character of the chemical factor with respect to the 
dinongion factor aust be mentioned, Thus copper i8 Limitedly 
soluble in 7-iTon, put polladium unlinitedly, although copper 
with regard to the dimension of its atoms is nearer to iron 
than palladium. Silver forns with iron solutions neither in 
liquid nor in golid state, put gold does. Phin scens te be 
devendent cn the great chemical resemblance batween the eleatron 
shells FesdOgaé and auga'6s!. The system Mn-Cu has an unli- 
mited solubility: In the systen Gr-Cu a domain exists in which 
there is no mixture possible in liquid state. Further datails 
are givan. The lattice number and the Lattice atrength of bi-~ 
nary systens clearly depend on the external unfilled state of 
the electron shells of the components and on the position of the 
components in the periodic system. Further details are given. 
The investigation of the collected experinental data on the phase 
diagrams of binary systems speaks for the possibility of setting 
up general rules governing the dependence of the character of the 
diagrans of the chemical nature of the components. These rules 
card 2/3 will contribute to tne understanding of the complicated picture 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4 


We 


= [Fan | a ok 
Sititiver <P tii aeteet orl 
UE TT EUPE BFE Cl ra EDEN Gk BaISICG BET SE 
SERRRHTES SS PE CHET PERE Od TG esa a] FS 


A 
We viet tet ED ath ee eee WS Bh te TS De 
a PCECAR Ed STi UE Sede IR PPR EH Be bed AE ae E kit eet Et 
a Te) : er Sm WN 


mtally. 
} Moecow, 
gles 


aor /2ny 
Buclear Fuel and Reactor Matale 


8,000 
Wathods om the 


v7. 
:. =s 
Strastare and Properties of Uranimx (Reyort So. 2577} 


by Carbon Tstrachlorids 


Its: Trudy, wl. 5. 
areca! 


nce 


PEASE I BOOK EXPLOITATION 
yadarnoys poryucheye { reaktomyye 


YeA.Toptekhom, poy sarang oe These Diagrams 
= 210,e0d the TO, Zr0 Systems (Report Bo. 2490) 
» LF Bitolayeva, AN. Fotal'tisas, 
z. 


sovetskikh uchenykh; 


ri 
Pereversev an4 O.M. Pehalintesva; Tech. X4.: B.X. Nasal’. 
Diartde and Plutoatas Dicxide Chlorination 
(Report Bo, 2195) 


Xeronov, Katy 
for the 00, 


Atomisfat, 1959. 670 yp. (Series: 


Reports of Soviet Scientists; 
Brinted. 


Geneva, 1950 


( 
ee oie Teds Potayeye. Phase Diagruss of Certain Ternary 
tome of Uranium and Thorius (Report Bo. 2033) 


card 6/22 


'° rt 
ai e i+} 
es rt) 
'e: eo . 
= other so ° 
a ~ 
Butamy. [:Y. sn@ A,3, Vol'skiy, Investiguting the Reactions of Oreniua 


International Conference on the Peaceful Uses of Atanic Energy. 2nd, 
FURPCER: This volume is intended for scientists, axgiceers, physicians, and 


22{4) 


Steere oo 
ete Siro oee eae od ice on eT 
4 Minas b esas Meg os ies etic wed Dlede Bit be 


18 (6) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86- 
ies ee 


Ivanov, 0. Ses Semenchenkov, A. qT. 
ee 


FE EERE ria ade ele 
Gisecore (retusa esis tte TESS 
VIPERS PAISEDAPE LUGE ed) UBT ty 


1s BIR BH Ht 


foe ee ee ‘i 
52 SN Tip taftetic oatlh cei t 
3 Hiheeasnieee capital 


sov/78-4-6-34/44 


he Phase Diagram of the System gr-Sn-Mo 


The Zirconium Angle cf t 
rammy sostoyaniya sistemy zr-8n-Ho) 


(fsirkoniyevyy ugol ¢iag 
aay neorganicheskoy khimii, 1959, Vol 4; Ne 6, pp 1420 -1427 
USSR) 


The structure of the three-component alloys of giroonium with 
tin and molybdenum up to 4 gram - atomio percentage was inves- 


tigated in dependence on temperature. Zirconium free from haf- 


nium, granulated lead p.a. and molybdenum with little impurities 


of ReO - 0-03%, Ni 0.004%, Cad + NgO - traces and Sid, - 0. 


were used for the production of the alloys. The phase condition 


of the alloys at 900°, 800°, 700°, and 525° is given in figure 
1. The metallographic and X-ray structure analyses showed that 
the structure of the alloys is characterized by the isothermal 
sections in the zirconium angle of the phase diagram. The re- 
suits of the microstructural investigations of the hardened al- 


loys (900°) are given in figure 2 (a - 8). The zirconium alloys 
with molybdenum and lead up to 4 gram - atomic percentage from 
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solid a= and f-solutions and intermetallic phases aruo, and 
2r,Sn exist in dependence on temperature. The change of the 
parameter of the a- and $-phase in the alloys with 10 gram - 


atomic percentage Sn+Mo which were hardened at 900° is given 
in figure 3. The microstructure- and X-ray analyses of the al- 
loys with 10 gram - atomic percentage Sn+Mo show an increase 
of the 2rMo, formation. The radiographs of the alloys which were 


hardened at 700° are given in figure 6. The radiograph of the 
alloy of zirconium with 3 gram ~ atomic percentage Mo, harden- 


ed at 675°, 685°, and 700° is given in figure 8. The micro-~ 
structure of these alloys is given in figure 7 (a ~ w). The 
eutectoid horizontal line which corresponds to the transformation 
Boa +ZrMo, lies in the system zirconium-molybdenum at 680° 


and is therefore by 100° lower than that given in publications 
(Ref 7). In all investigated alloys with 4 gran ~- atomic per- 


centage Sn+Mo only the a~phase is formed at 525°. The projec- 
tion on the concentration surface of the polythermal diagram 
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is given in figure 9. The scheme of the nonvariant and mono- 
variant reactions in the zirconium angle of the aystem zirco- 
nium-lead-molybdenum is given in figure 10. There are 10 fig- 
ures and 7 references, 2 of which are Soviet. 
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Ivanov, 0. S.; Semenchenkov, A- T. 

The Conversion of the Ternary Alloys of the Zirconium-corner 
of the System Zr - Sn ~ Mo in Hardening and Tempering 
(Prevrashcheniye troynykh splavov tsirkoniyevogo ugla sistemy 
Zr ~ Sn - Mo pri zakalke i otpuske) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 7, 
pp 1625-1629 (USSR) 


In an earlier paper (Ref 1) the zirconium corner of the system 
mentioned in the title was described when in equilibriun, 
There now follows the description of tha structure of the same 
alloys in the case of an equilibriun disturbed by hardening or 
tempering. The investigation concerned zirconium alloys with 
up to 4 ot% Sn+Mo. The alloys used are mentioned in the diagram 
(Fig 1)» The investigation was carried out by means of X~-ray- 
and microstructural analyses (Fig 2). The following results 
wore obtained: 1) Tho f~phase existing in the ternary alloy 
Qr-Mo-Sn at high temperatures is converted by hardening either 
into the a'=phase with the lattice of a-Zr, or into the «~ 
phase with a hexagonal lattice of its own, according to the 


01 


i 


3R000619110018-4 


Let 
Mie 


CIA-RDP86-0051 
ee ey re 


re 


jen EPA EP IPE 


sov/78-4-7-27/44 
fhe Conversion of the Ternary Alloys of the Zirconium-corner of the Systen 
Zr - Sn - Mo in Hardening and Tempering 


low or high Mo content. In this respect there is an analogy 

to many titanium alloys. 2) The greatest amount of hardness 

is attained in the conversion of the S-phase into the co» 
phase. The molybdenum content in this case is of greater in- 
fluence than the tin content. 3) The a'-phase formed by harden- 
ing, an oversaturated solution of Mo and Sn in a~Zr, decays 

by heating to 250-450°. The decay develops according to the 
scheme of heterogeneous aging. The greatest hardness 


(350 kg/mm ) is attained by tempering at 400°. Tempering at 


500° reduced hardness to 250 kg/mm as a result of the removal 
of distortions of the crystal lattice and coagulation of the 
separated phases.e Alloys which are in the state §+«-~phase 


after hardening increase their hardness from 330 to 450 ‘ee fame 

4f tempering temperature is increased from 150 to 300°, al- 

though no structural changes could be detected by means of 

an X-ray examination, At 500° the Bto-structure decays into a 
Card 2/3 solid a-solution and probably into ZrMo,. Tempering at 
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450-500° causes a considerable reduction of hardness, 
figures 4-7 diagrams of hardness variations at various 
tures are shown, There are 7 figures and 3 references, 


which are Soviet, 
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PERIODICAL: Akademiya nauk SSSR, Institut Metallurgii, 


Trudy, No.4, iyoy, Metaliurgiya, metallovedenj 
fiziko-khimicheskiye metody issledovaniya, pp.] 


Til 1956 at; 
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5 With positive and 
With special reference to free- 
obtained is; 
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xiv - xeye + kq T 


a 


2 2s (6) 
' to : 
= eee ae ee cs kT 
L 
q = in 


in which x], x9 are the atom or mol fractions of component B 
in the coexisting phases stable at high and low temperatures 
respectively; T, and Ty are fusion or polymorphic-~change 
temperatures of the components; q) and qo are their entropies 
of fusion or polymorphic change related to one atom and divided 
by the Boltzmann constant; and V*° and ~y'! depend on bonding 


energies (not defined precisely; probably heats of mixing). 
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He uses this equation to derive expressions for phas e-diagram 
curves for particular cases. ‘he theoretical treatment cannot yet 
be used instead of experimental work; be used 
Simultaneously and efforts made t of atomic 
interaction on distribution in ¢ e the thermo- 
dynamic properties, a method for 
this is based 
The author 


The present 
available calculation meth ecking 
experimental diagrams, eSpecially for obtaining from them 
information on interaction of components in the Separate phases, 
There are 4 figures and 6 references: 4 Soviet and 2 English. 
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TITLE: Investigating alloys in the system uranium-zirconium 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyenlye 
splavov nekotorykh system Ss uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 5-19 


TEXT: This work is considered to be the first step towards the 
study of the triple system uranium-zirconium-molybdenum. Zirconium 
was chosen as an alloying addition to uranium because of its low 
thermal neutron cross-section and also because of its ability to 
form solid solution with uranium. Specifically, 50 different al- 
loys were prepared in crucibles lined with thorium oxide. The fir- 
ing of the first series (in 1954) was performed in a high-frequen- 
ey furnace and the resulting alloys were saturated with oxygen. 
The second (20 to 50 atom-% of Zr) and third (50 - 100 atom-% of 
gr) series were prepared in an arc furnace, under pure argon. The 
chemical analyses made of some of the alloys were in agreement with 
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the respective charge compositions and the latter were assumed to 
represent the 'true' composition of each alloy. The phase diagran 
of the system was based on the study of the mivrostructure, that 
of the crystalline lattices, and that of hardness vs. composition 
curves. For the latter investigation, the alloys were held for pro- 
es longed periods at 10009 - 500°C and were then quenched in water. 
A phase diagram shows a continuous series of solid solutions of 
y-U in 8-2r. At 735°C, the Y-solid solution decomposes in two pha- we 
ses of ¥ and Yori each phase is getting enriched in U or in ar, 
respectively. This separation reaches a maximum at 35 at.-% of Zr. 
At 695° and 13 at.-% of Zr, the y—phase is monotectically trans- 
formed into 8 + Sor} the monotectic horizontal line stretches fron 


2.5 to 51 at.-% of Zr. At 662°C, the 8-U-based solid solution de- 
composes, to yield H+ Cor An intermediate 0,-phase is formed at 
temperatures below 615 - 607°C. It was shown that within the range 
of 5U - 100 at.-% of Zr, this phase is formed from y-solid re a 
tions and according to the following reactions: (1) OF gperat Dai 
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(2) 0 gp + Agr a o4. The 0,-phase is homogeneous at 500° -~ 600°C 
within the limits of 65 - 78 at.-# of Zr. The formation of the 0,- 


phase was shown to proceed at a fast rate, at temperatures at which 
the Soe solid solution was unstable; consequently, the fixation of 


U gp7 phase could be attained by abruptly chilling small specimens 
in water. The crystal lattice of the d,-phase was shown to be iden-~ 


tical with both, the lattice of the phase formed by tempering al- 
loys containing 90 - 91 at.-% of Zr and that of the @-phase formed 
by the Low-temperature tempering of titanium alloys and studied by 
Yu. A. Bagaryatskiy and co-workers (Ref. 6+ Dokl. AN SSSR 105; € 
(1955)) and others. The electrical resistivity of the stabilized 
Yop solid solution is lower than that of the W-phase (Ref. 6: Op. 


cit.) while that of the Q,-phase is higher; the highest electrical 
resistivity found (max. 1.65 x 1074 ohm-cm at 78 at.-% of Zr) was 
that of the d,-phase, formed by tempering from 590°C onwards. 
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Also, the electrical resistivity of alloys containing 70 and 78 
at.-% of Zr was increased after tempering them in a «milti-stage 
process in the region of 200 - 300°C, thus transforming their pre- 
viously 'fixed' Fp.-solid solutions into the 6 -phase. This in- 


crease in resistivity is a measure of the increased order in , as 
compared with Tore There are 10 figures and 15 references: 8 So- 


viet-bloc and 7 non-Soviet-bloc. The 4 most recent references to ea 
the English-language publications read as follows: F. A. Bough and ! 

A. A. Bauer, Constitution of Uranium and Thorium Alloys. Report 
BMJ-1300, UC-25 Metallurgy and Ceramic (TID-4500, 13th Ed., rev.); 

Bat. Mem. Inst., Columbus, Ohio, 1958; P. D. Frost, W. M. Parris 

and others, Trans. Amer. SOC. Metals, 46, 231 (1956); J. N. Sil- 

cock, M. H. Davies and H. K. Hardy, Nature, 175, 731 (1955); A. G. 
Knapton, J. Inst. Metals, 83 (August 1955). 
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a ne 
TITLE: The equilibrium diagram and structure of alloys in the 
system uranium-niobium 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 


splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 20-34 


TEXT: The system uranium-niobium was studied in view of its pe- 
tential use as a high-melting nuclear fuel. Niobium was found to 

be a promising component because of its low thermal neutron cross-— 
section, its crystalline structure, isomorphous with that of -U, 
and its high melting point. The present work is thought to clarify 
the nature of the equilibrium betweenol, 8 and phases in the ura- 
nium corner of the diagram. Specifically, 65 al Oys were prepared 
by melting together 99.69% pure U and 98.2% pure Nb powder in 
either an induction or an are furnace, under reduced pressures of 
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purified argon or at 107° mmHg. The specimens were annealed for 
48 - 72 hours at 4000 - 1250°C, depending on their Nb contents. 
They were investigated by chilling them at different temperatures 
and analyzing afterwards by X-rays, microstructural, thermal, and 
dilatometric methods. A resulting equilibrium diagrax is given. 
The hardness curve of samples quenched from 1000°C shows & maximum 
of 400 kg/mm2 at 5 at.-% of Nb, corresponding to the martensitic 
t 


a smooth maximum, the latter indicating 4 continuous series of so- 
lid solutions. The X-ray pattern of a 17 at,-% containing alloy 
(quenched from 900°C) shows @ pody-centered, tetragonal lattice, 
with the calculated dimensions of a = 3,531 kX and c = 3.360 kX. 
These parameters decrease with increasing Nb contents of the allicy. 
Prolonged annealing at 840°C, of samples containing 30 - 65 at.-% 
of Nb caused the solid solution to be partially decomposed in two 
phases? ¢~ and Yo’ This two-phase region reaches its maximum at 


990°C and 50 at.-% of Nb, as ascertained by x-ray date and micro- 


transformation, yoers a minimum at 17.9 at.-% of Nb is followed by Hv 
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graphy of samples quenched from 910°, 850°, 1000° and 1070°C. The 
equilibrium, 7’-solid solution:8-solid solution in the uranium-rich 
section was éstablished with the aid of micrography. Dilatometric 
and thermal analyses failed to establish (1) the solubility of Nb 
ingd-U and (2) nature of the invariant equilibrium between thed, 
B andy phases. The latter was accomplished by first homogenizing 
alloys containing 0.01 to 11 at.-%@ of Nb, dividing each sample in 
3 lots heating each lot for 600 hrs at 630°, 637° and 645°C, respeo 
tively, and finally quenching the samples in water. Tne resulting 
hardness curve does not indicate sharply defined toundaries, X-ray 
patterns reveal gradually developing Gyp- tines, beginning from 2 


at.-% of Nb. The parameters of theQ-phase are practically the v 


same as those of pure U; those of fy, (a = 3,340 kX) correspond +o 
a Nb-content of 75 at.-%. The solubd Pity problem was solved by 
testing the hardness of alloys, quenched from 630°C and held after- 
wards at 500°G for 2 mins, and 24 hrs. The resulting ageing curves 
show that Nb is practically insoluble inQ-U. The existence of the 
(A+ 8) region and the eutectoid reaction BE2A+ Fy, (at 670°C} 
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were established by indirect methods. The differences between the 
equilibrium diagrams of the systems U-Mc and U-Nb are explained in 
terms of their respective thermodynamic potential curves. There 
are 10 figures, 2 tables and 1 Soviet-bloc reference. 
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AUTHORS : Ivanov, 0. S. and Virgiltyev, Yu. S. 
TITLE: Decomposition of the niobium-uranium g-solid solution 
SOURCE: Akademiya nauk SSSR. Institut metallurgil, Stroyeniye 


splavov nekotorykh sistem s uranom i toriyem, Moscow, 


1961, 35-47 


TEXT: This paper describes the investigation of the decomposition 
process of a Y-solia solution, whose existence has been shown by 

the author and G. J. Terekhov (Ref. 1: This publication, p. 20) 

within the composition range of 20 - 70 at.-% of Nb. Specifically, 
alloys containing 20, 30, 40, 50, 60 and 70 at.% of Nb were quenched 
(from 1000°C) and then held, for periods of 50 hrs each, at a se~ 

ries of successive increasing temperatures. At the end of each x 
heating period, the sample was subjected to hardness tests and x- 

ray analyses. The results are as follows (samples are referred te 

by numbers 1 to 5 in the order of their increasing No contents): 

The hardness (in kg/mm2 ) of sample 1 increases greatly, from 180 
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at 0°o te a maximum of 55 at 450°C and decreases sharply, to 400 
(at 600°C); Sample 2 exhibits similar characteristics and a maxi~ 
mum (at 460°C), with the upward slope beginning only at 270°C; the 
slope of sample 3 is still less pronounced and its maxj}mum lies at 
5200c; sample 4 exhibits a slight rise, from 350 kg/mm? to abcut 
400 (at 550°C), without any maximum; and the last twe samples do 
not change their hardness at all. X-ray analysis of sample 2 shcews 
that its parameter ay remains constant up to 280°C and slopes then 


in a straight line downwards, attaining 3.351 kX at 590°C (near tec 
3,34 kx, for oe 3 ay for samples 3 and 4 remains unchanged, at oo 
Nb 
3,41 kX and 3,38 kX, respectively. The a yr iines of sample 3 disap- 
pear at 500°C and are replaced by lines, characteriszic of a body- 
centered cubic lattice, aya at some 0.035 kX below ye Finally, 2 
i 


third series of lines, also of a body-centered cubic lattice and 
termed ay: appears at 3.350 kX after heating at 550°C. Sample 4 
2 
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has unchanged parameters throughout. The significant temperature 
ranges of samples 2, 3 and 4 were reaxamined by submitting these 
samples to isothermal heating for different periods end testing the 
products for hardness and by x-ray analyses. Thus, sample 2 was 
heated to 285°C for up to 760 hrs, and to 500°C for *0 hrs; sample 
3 -~ to 480°C for 50 hrs and also to 550°; and samples 4 and § to 
5500CG, The following conclusions were reached: Decomposition of the 

“solid solution is primarily a function of the Nb contents; it 
eae homogeneously at below 30 at.% of Nb and heterogeneously 
at 30 at.% and above. At the limit of 30 at.%, the decomposition ea 
mechanism depends on the temperature of isothermal tempering: It is 
homogeneous up to 450°C and heterogeneous above 450°C, The hetero- 
geneous decomposition of samples containing 40 at.% »yroceeds in two 
stages: (1) The separation of X-U in the first stages gives rise te 
the formation of the metastable y4~phase; (2) ¥- is transformed 


into To; the latter being probably supersaturated with U and in 
equilibrium with Yn (containing 72 at.% of Nb). The effect of age- 
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ing (rise of hardness with heating time) is a function of the quan- 
tity of separated-out uranium and, therefore, decreases ag more Nb 
enters the alloy. The temperature, at which the decompcesition be- 

gins to proceed at an appreciable rate, rises along with the rise oA 
in Nb content of the alloy and so does the temperature correspond- ' 
ing to a hardness maximum, Pinally, the parameters of both meta-. 

stable phases decrease as the Nb content increases. There are 10 
figures and 1 Soviet-bloc reference. 
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AUTHORS : Ivanov, 0, S., Badayeva,; T. A:; Semenchenkev, A. T. 
and Kuznetsova, R. I. 


TITLE: The structure of the system uranium-molybdenum at 600 - 
12000G and the properties of its alloys 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 48-67 


TEXT: This work was aimed at providing experimental data for the 
construction of an equilibrium diagram for the above system, in 

the temperature region of O - 800°C and for the composition range 

of 0 - 32 at.-% molybdenum, Firstly, the region of occurrence of 

the 8-phase was explored by studying the transformations, occurring 

in alloys containing 0.5 - 5 at.-% Mo. The samples were cut from vG 
alloys cast in a high-frequency furnace, homogenized for 48 hours, 

at 800°G and then successively held at 600°a (12 hrs', 500°C (240 
hrs), and 400°C (240 hrs). Dilatometric investigation at up to 


Card 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4" 


"APPROVED FOR 


Ber Sid KES AER TS 
a PT ie ESAT RETR EAE 
pee eee a eee 


Po SEROER A 


tELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4 


SCOPES! 51 EL URES GL ELA 8) SS A 


33883 
$/640/61/000/000/004/035 
The structure of the o.. D258/D302 


g00°c showed that, at less than 4 at -% Mo, there is a gap between 
the end of the (8 transformation and the beginning of B> &3 

this gap disappeared at higher Mo contents. On the otner hand, mi- 
crographs of samples (quenched from 675 - 750°C and heated before 
for long periods) show the existence of aQ-phase in samples con- 
taining only |! at.-% Mo; this phase goes up to 80% of the total 
volume, at 5 at.-%. On the strength of this evidence, the 8/(8 + &) 
boundary is markedly displaced towards the Mo-poor side. The sec- 
ond series included samples containing 0.05 - 90 at.-% Mo. Micro- 
graphs recorded on cast samples in the range of 24-90 at.-% con- 
firmed the peritectic nature of the crystallization. Dendritic li- 
quation was observed in the range of 24 - 36 at -% and led to the 
assumption of a peritectic point at 32- 36 at.-% Mc, The microstruc- 
ture of homogenized (1000°C for 72 hrs) and quenched samples con- 
sisted of 2 phases, beginning with a content of 35.2 at.-% A 90 
at.-~% alloy contained only 8 - 8% (per volume) of the ¥+solid so- 
lution, indicating the limited solubility of uranium in molybdenun. 
Small nuclei of the second phase were clearly seen within the 


Mo 
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solid solutions. The hardness-composition curve showed 2 maximum at 
3,5 at.-%, indicating thea transformation; a minimum at 11 ata- 
%, corresponding to the transformation (A+ 4) —>Y4 and a proad 

maximum at 38 at.-%, indicating S7(Yy + Yo? The hardness ranged 


from 120 to 425 kg/mm”. The curve of the lattice parameter VS. Com~ 
position for the 7-solid solution is and almost straight line lead- 
ing from 3.467 kK to 3.140 kX; according to this curva, the a/ (+ 
+ Sno? boundary at 1000°C was set near 35,5 at.-% Mo. The X-ray 


analysis of Mo-poor samples show ge of 0 to 

8B at.-%, b fell from 5.852 to 5,7 did not chag~ 

ge and the atomic volume ; 4 to appr. 2003 (kX)?. ea 
A separate X-ray series 0 ! é 0.63 - 5,06 at.- 

was performed on samples quenched from 800°C. mixture of A- and 
B-phases was identified at up to 2:27 at,-%; at 2.93 - 5-06 at.-%, 

only oC was present. Similarly, X-ray analyses were performed on 

samples quenched from 750°, 700°C and 600°C, following prolonged 
heating periods. At the latter temperature both hardness and micor- 
graphy analyses indicated the (Lt yl poundary to be at 17.5 
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at.-% Mc, There are 15 figures and 5 references: 1 Soviet-bloc and 
4 non-Soviet-bloc. The 4 most recent ferences to the English-lan- 
guage publications read as follows: P. Pfeil, The Constitution of 
Uranium-Molybdenum Alloys. Jd. Inst. Metals, 77, 553-70 (Auf .1950); 
GC, W. Tucker, Discussion on the Gonstitution of Uraninm-Molybdenum 
Alloys. J. Inst. Metals, 78, 760 (1951); P.C.2. Pfeil and J. D. 
Browne, Superlattice Formation in Uranium-Molybdenum Alloys, AERE 
M/R 1333 (1954); E. K; Halteman, The Crystal Structure of U,Mo. Ac- 
ta Cryst. 10, 166; (1957). £ 
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AUTHORS: Ivanov, 0. S., Semenchenkov, A. T. and Kozlova, N. I. 

TITLE 3 The structure of the system urenium-molybdenum btelow 
600°C and the complete equilibrium diagram of this 
system 

SOURCE: Akademiya nauk SSSR. Institut metallurgi:. Streyeniye 


splavov nekotorykh sistem s uranom i tor:.yem. Moscow, 
Gosatomizdat, 1961, 68-86 


TEXT: The authors investigated the formation of the d. -phase below 


600°C and its coexistence with other phases in the U- Ho system, The 
data gathered in this investigation were combined with the authors! 
= and coworkers earlier results (Ref. 1: This publication, p. 48) in 
order to yield a complete equilibrium diagram, whose uranium rich 
corner is shown oe a figure. Molybdenum depresses the transforma- 


ee. and 8 @ J Co such an extent that an eutectic equilibriun, 
B(~1.4 at,.-% Mo 21 at.~% Mo) +$(8 at.-% Mo) is formed near 
648°C. The phase sche existing below 648°C, meets the yt 
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(U,Mo)-phase and as a result, a second eutectic equilibrium (245 
at.~*% Mo) G2 (€0.1 at,-% Mo) + 9. is formed at 572°C, Lastly, the 
equilibrium +t UHo meets the equilibrium ff + a, and forms a third 
invariant equilibrium, namely 7635 at.~% Mo) CY Ho (98 at.-% Mo) + 
+ dy at 600°C. The boundaries of the Q,~phase are not fully speci- 


fied. The y-solid solution containing 3 at.-% Mo is fully converted 
on quenching into OV which consists of a supersaturated solution of 
Mo in &-U. The hardness of cK! is sharply increased vy a rise in the 
Mo-content and attains a maximum at 3 - 4 at,.-% Mo (400 kg/mm? for 
samples quenched from 10009C). A further rise of the Mo content cau- 
ses the hardness to be steeply decreased, thus indicating a depres~ 
gion of thecd'-phase. A minimum (100 - 300 kg/mm) is reached at 

10 ~ 12 at.-% Me. At this composition, the cubical lattice of the 
y~solid solution is transformed into a tetragonal one, with dimen~ 
sions a = 3.463 kX, ¢ = 3,372 kX and c/a = 0.9737 az 10 at,-% Mo. 
The tetragonal nature of the lattice is less pronounced at 12 at.-% 
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= 0.9847) and vanishes completely at 13 at.-%. The hardness. of 


q~solid solution containing samples rises sharply within the limits 


ye 12 - 16 ate-% 
quent proad maximum. 
formation 
of the hardness continues up te 
position Os Xt10)3 thereafter; 


of the 
quenching; 
due to 
anneating 40-290 °- 300°C, 
nounced at 10 ~ 42 and at 13 
approaches the dimensions of the 

to 350 - 400°C, the X-ray pattern 
annealing +0 4509C, 
are formed. These lines gain in 


, this is 


Mo-content. The annealing of 


followed by 
This is interpre 
of the cubical lattice into 


a sample subsequent 
is characterized py a noticeable increase 
the decomposition of M-phase and of 
al structure becomes more pro- 


¢% Mo, while at 


an inflection ana a subse- 

ted as indicating the trans- 
a tetragonal. The 
the boundary of the two-phase 
the hardness is 


steep rise 
com- 


almost independent 


to its 
in hardness, 
“solid solution. On 


+ at.-% Lt 
annealing 
On further 
-phaseé 
further 


annealing the samples to 5000 and 550°C. fo this corresponds 4 de-~. 


creage in hardness. The 


Gard 3/4 


APPROVED FOR RELEASE: 03/20/2001 


Mo-rich y-solid solutions in the range of 


CIA-RDP86-00513R000619110018-4" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-0051 


3R000619110018-4 
: eT ses | DPS ca 0 RS es a 


$/640/61/000/000/005/035 
The structure of the system ... D258/D302 


500°a are decomposed as a result of both o-phase separation and 
the formation of the p~phase. The former process ig the leading 


one, in the composition range of 20 at.-% Mo, This separation and 

the inherent heterogenization is accompanied by a risa in hardness; 
while the formation of the $,-phase, at 30 at.-%, leads to a small 
decrease of hardness. There fre 15 figures and 3 references: 2 So~ 
viet-bloc and 1 non-Soviet-bloc. The reference to the English-lan- 
guage publication reads as follows: E. K, Halteman. The erystal eae 
structure of U,Mo. Acta Cryst. 10, 166 (1957), 
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TITLE: Transformation of the y-solid golution in double alloys 
of uranium and molybdenum 


SOURCE: Akademiya nauk sssR. Institut metallurgii. Stroyeniye 
splayvov nekotorykh sistem 8 uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 87-92 


TEXT: The authors investigated the kinetics of transformations 
occurring in the ~solid solution of quenchend U-Mo alloys. Samples 
containing 20, 30, and 40 at.-% Mo were quenched froz 1000°C and 
subsequently held at gradually rising temperatures, for periods of 

50 hrs. Every individual heat-up was followed by hardness and X- 

ray analyses. The compositions chosen were situated to the left of, 
within, and to the right of the region of existence of the 0~pha- od 


se, in that order (Ref. 1: 0. S. Ivanov and coworkers: This publi~ 
cation, p. 68). The following results were obtained: Sample ? 
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at 450°C and fell smoothly down to 
dimensicn, 4, 


slightly to ~3.36 kX at 575°C; 
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remained unchanged at-~4.41 
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showed only weak and diffused lines of 


je SIE 


33885 
$/640 61/000/000/006/035 
D258/D302 


to 400°C, quickly to 520 ke/mm* 
300 kg/mm 


at 600°C. Its lattice 
<X up to 400°C and fell 

e time, the X-ray pattern 
besides those of K-U. The 


minimum at 575°C corresponds to the reversible transformation, 8. + 


to 400°C; 
horizontally up 
itial value, 425 kg/mm » 
tally up te 450°C, 


it then fell abruptly to 


to 600°C and there ros 
The a-parameter 
rose to a smooth maximum of 3.39 kX at 550°C and 


Ay The hardness curve of sample 2 (40 at.-%) was unchanged Up 
270 kg/mm? at 450°C, proceeded 
e sharply to exactly its in- 


Aa 


eurve proceeded norizon~ 


fell back to its original value at 600°C. The more elevated tem- 
perature of the 2 change was due to the higher Ho content. 


Sample 3 (30 at.-#) 
to 410°C, while a 
changed by rising 


showed 2 Vely 
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agonal 
ocs, 


small decrease in hardness, up 

= 4,375 kX was left unchanged. At 43500, only a 
to 3.385 kX and a tetr 
appear», On raising the temperature to 50 


structure began to 


the hardness fell by 
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20 ce /mme and the a/e ratio continued to increase. Tue continuous 
character of the transformation ay >a was demonstrated by the 
2 


unbroken parameter curve; ay reached a maximum of 3.426 kX at 
2 
550°C, while c/a and cy passed through a shallow minimum; on heat- 
2 
ing to higher temperatures c/a tends to unity and, at 615°C, a is 


back to 3.376 kX, while the corresponding hardness is also almost 
identical with the initial one. Kinetics of the 79, transforna~ 


tion were investigated by isothermally annealing sample 5 at 500°C 

and plotting the change in hardness, 4, and c/a against time, The He 
hardness rose slightly after 90 min and then fell smoothly from 

375 to 330 kg/mm? over the next 8-10,000 min; ay began to rise af- 


ter ~70 min from 3.375 kX to ~3.42 kX over 50 hrs; c/a changed 
from 0.975 (after 300 min) to 0,960 (after 50 nurs}. The. following 
transformation mechanism is proposed: Small regions of d5 phase 
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of order are formed within the g-solid 
coherently bound together by their (001) 
&, phase increases with the temperature 


with a considerable degree 
solution; both phases are 
planes. The proportion of 
riod) of the heat-up and the transformation is practi- 
ete after 50 hrs at 500°C. There are 3 figures and 2 
references: 1 Soviet-bloc and 1 non-Soviet-bloc. The reference to 
the English-language publication reads as follows: E; K. Halteman, 
The Crystal Structure of U,Mo. Acta Gryst., 10, 166, (1957). 
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TITLE: The equilibrium diagram of the system uranium-zirconi- 
um-niobium; radial sections of the system 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 
splavovy nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 93-106 


TEXT: The present work was aimed chiefly at determining the re- 
gions, in which y-solid solutions may occur and at studying the 
stability of these solutions after being heat~treated up to 500°C. 
The investigation was based on the equilibrium diagrams of U-4r 
and U-Nb presented by 0, 8. Ivanov (Refs. 5, 6: This publication, 
pp. 5, 20) and on that of Zr-Nb given by Rogers and Atkins (Ref. 7: 
2irconium Columbium Diagram. J, Hetals, 7, 9; 1034-1041 (Sept. 
1955)). Specifically, alloys with a fixed atomic weight ratio of 
gr to Nb, of 3:1, 1:1 and 1:5 were investigated with the aid of 
hardness tests, micrographs, and X-rays. The uranium-rich alloys 
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were melted in an induction furnace at 1072 torr, while alloys with 
35 at.-% and more of combined (Zr + Ne) were prepared in an are 
furnace, in an atmosphere of purifiea organ. The preducts were nc-. 
mogenized for 48 hrs at 1250°G or for 72 hrs at 1025°C depending on 
their U-content. They were then forged at 1000 - 7TOOCC into 6 - 7 
mm thick rods, in order to determine their technological properties. 
The isothermal heat-treatment of previously furnace-<ooled samples 
was applied for 1500 hrs at 500°C; 800 hrs at 550°c; 500 hrs at 
00°C, 300 hrs at 650°C; 200 hrs at 700°C; 100 hrs ay 8000C; 75 hrs I 
at 900°C; and 50 hrs at 1000°c,. The 1:1 Zr:Nb radial section was 
found to be representative of all the others and was, therefore: , 
investigated in detail, Its polythermal diagram is given, At 630° 
the 0.5% - 0.5% alloy has the structure of Q-uraniun; alloys con- 
taining up to 7 at.-% of additions possess a gradually diminshing 
martensitic structure; the latter ceases to exist at 8 at.-% of ad- 
ditions; ‘his composition also shows ‘the highest hardness. At sub- 
sequently higher persentages, the g-solid solution becomes inersac- 
ingly fixed and vanishes at 20 at.,~-% An anomalous hardness maximum 
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was observed at 35 at.-%. When heated at 530°C for 800 hrs the o- 

solid solution starts to decompose at 55 at.-%; only one phase was 

F observed at 60-80 at.-%; and a decomposition sets in at 90 at.-%. 
Tat was confirmed by X-ray patterns, which showed&- and 7-lines 

at up to 55 at.—%3 yalines only within 60 - 70 nt.—%; and both g~ 
and A, lines at 80 and 90 at.-% of additions. The (A+gp-)/y doun~ 


dary was determined by annealing at gradually increasin,; tempera- 
tures, from 530 to 650°C, Adjoining to the lower side of this boun- 
dary, a metastable Y-region was found; the latter phase did not 
decompose even after heating for 1500 hrs. Alloys poor in uranium 

nad to be heated first at 500°C (1500 hrs) in order to decompose 

the O,.. +)-) phase. X-ray analyses discovered non-equlibrium f= a. 
lines at up to 92.5 at.-#; J and Jyp-lines at 95 at.~%; and (yy- 

lines at 100 at.-% of additions. The phase diagram of the 3:1 ra- 

dial section (3 at.-% 2r : 1 at.-% No) differs from the simple 

U-Zr diagram by the expansion of the J-phase into the region of 


lower temperatures. The diagram ig almost analogous %o that of the 
1:1 section. The 7.5% - 2.5% alloy presses a maximum hardness. 
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The phase diagram of the 1:3 radial section shows a peculiarly 
broad stability region of the metastable y-phase at below 590°C, 
which was confirmed by X-ray analysis of Samples annealed for 

1500 hrs at 500°C. Conclusions: The poly thermal diagram of the tri- 
ple system shows, along all the radial sections investigated, an 
expansion of the J-phase into the low-temperature region, when com- 
pared with the respective double systems. There are 12 figures and 
10 references: 8 Soviet-bloc and 2 non-Soviet-bloc. Tae references 
to the English-language publications read as follows: H. H. Chis-— 
wick et al, Advances in the physical metallurgy of Uranium and its 


Alloys. Doklad no. 713, predstavlenny na Vtoruyu mezhdunarodnuyu 
konferentsiyu po mirnomu ispol'zovaniyu atomnoy energii. Geneva 
1958 (Paper no. 713, presented on the Second International Cpnfe- 
rence for the Peaceful Uses of Atomic Energy); B. Rogers and D, 
Atkins, Zirconium Columbium Diagram, j- Metals, 7,9 1034-1041, 


»>73 


sept. 1955. 
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TITLE: The uranium-zirconiumeniobium equilibrium diagram: Sec- 


tions with a constant uranium content and a poly thermal 
diagram of the system 


SOURCE: Akademiya nauk SSSR. Institut metallurgil. Stroyeniye 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 107-127 


TEXT: The authors aimed at completing the U-Zr-Nb equilibrium dia- 

gram. Previous work of the authors (Ref. 1: This publication, p.93) 

on the uranium based radial section failed to detect the separa- on \ 
: ee F : 

tion of X -soiid solution into layers of (y+ Yor) and (er +p: 


To achieve this, the authors pre ared melts of constant U-content. 
The first section with 35 at.-% (Nb + Zr) passed through the cri- 
tical separation point of the U-Zr system; the second section, with 
50 at.-% (Nb + Zr) passed through the corresponding point of the 
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U-Nb system; the third section with 70 at.-% (No + Zr) passed 


through the 


4 phase region of the U-Zr system. The composition, 


preparation and analysis of the individual alloys were described 


earlier. The samples were quenched 


from 1006°C and held afterwards 


for 1500 hrs at 500°G, in order to bring them nearer to equili- 
brium. The polythermal diagram of the first section is eharacteri~ 


zed by the quick wedging out of the ( 


ie + ¥ zp) and \ J+ Yn? re- V 


gions, caused by addition of either Zr or Nb and also by lowering 


the (o+ 
slope of 


} surface towards the middle part of the diagram. The 
y+ Inv? was 2 times steeper than that of the 70 +0ar’ 


poundary, while the slope of the y/( A+ —) boundary was less steep. 
The diagram of the second section exhibited the same peculiarities 


as the first and showed in addition a metastable 


<phase in the 


temperature range of 470 - 560°C and within the limits of 25 - 37 
st.~% Nob (25 - 13 at,-% Zr). This phase did not decompose even ai- 
ter a heat-treatment of 1500 hrs. The diagran of the third section 


showed an almost temperature-independent 


Gard 2,°4 


nile ae EU - alle? - 
APPROVED FOR RELEASE: 03/20/2001 


>, ~phase within the limits 


CIA-RDP86-00513R000619110018-4" 


Berea) Fe th 


33887 
$/640 61/000/000/008/035 
The uranium-zirconium-niobium sie p258/D302 


of 0 - 2 at.-% Nb. This is followed by a triangular (d, +1) re- 


gion with the top at 620°C and stretching to within 22 at.-% Nb; 
a second triangle; of the (K+ region with the top at 440°C is 
pased within 25 and 36 at.-% Nb. The (A+ g7) region ‘is separated 
from (3, +) by an intermediate phase (o& + Arr +q)s The opposite 


corner of the diagram is occupied by an (A+) region, stretching 
from 58 to 70 at.-% Nb, and topped at 650°C by a very small 

of (K+ B+ Of), (OL+ ttn (B +g): (8 +y+ Yq)? and (9+ 

in that order. The different polythermal sections were projec 

on a concentration triangle. The resulting projecticn of the U- 

Nb equilibrium diagram is shown in a figure; its description is 
Summarized as follows: (1) A continuous series of sciid solutions 
is formed beyond 1000°C. It is believed that 13 moncevariant and 3 
non-variant equilibria (the latter at 685°, 645° and 4309) take 
place in the region below 700°C. (2) The stratification regions of 
(xt zr)? (xr Ono? and ( ¥z, + Inv? are wedged out, on adding 


small amounts of the third component (2,5, 12.5 and 21.5 at.-% 
Gard 3/4 
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solid solutions. 
Solid solutions occupies 

ner; the site of this regi 
diagram, along with the decr 
res below 6009C, the 
(5) The solubility of niobium in the 


2 at.~%. (6) The triple system 
Lattices, found in 
lattices were detected. There are 
Soviet-bloc and | non-Soviet-bloc. 
Lenguage publication reads as follows: 
Zirconium-Columbium Diagram. J» 


1955). 
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f a broad region of 
of K-uraniun from q~ 
diagram's uranium ccr- 


tion oO 


(4) At temperatu- 


oe 


1 phase is not higher than 


contains only phases with erystal 


. No new crystal 
3 references: 2 


B. Rogers and D. Atkins, 
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AUTHORS ¢ Gomozov, L. I. and. Ivanov, 0, 5. 


TITLE: Behevior of uranium-zirccenium-niobium alloys on quench- 
ing and on thermal treatment 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyentye 
splayov nekotorykh sistem s uranom i toriyem., Moscow, 
Gosatomizdat, 1961, 128-140 


TEXT: The authors studied the behavior of U-Zr-Nb alloys in order 
to es+ sish the course of transformation of the y~phase occurring 
as a .esult of the following treatments: (1) Quenching from 1000°C; 
(2) quenching from 1000°C, followed by heat-treatment (3 hrs for 3 
time at 400°, 450°, 500° and 550°C, in that order; then 10, 25 and 
100 hrs at the latter temperature). X-ray results from the first 

treatment were supplemented by earlier hardness data, of 0. S. Iva- 
nov and coworkers (Refs. 1 to 4: This publication, pp. 93, 107, 5 
and 20 respectively). The results obtained from X-ray analyses are 
presented in the form of equal parameter curves on a triangular 
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diagram. The hardness data obtained for the heat-treated alloys 
are presented in a gimilar way. The first treatment resulted in the 
detection of the following phases: a; 2 supersaturated sclid sclu-~ 


tion based on A-uranium; ae a solid solution of U, 4r, and Nb, 


with a tetragonal lattice; i the initial three-component sciid s0- 
? 
lution, with a cubical structure; 7; a supersaturated solid solu- 


tion, based ond~Zrj3 Wy; a metastable, Zr-based phase with a hexago- 


7 t } t 
nal lattice; and the intermediates CAS “bys Wee gr ds (K get @) 
and (w+yY) (8). The slcpe of the region boundaries towards the 
U-Zr side is interpreted as a somewhat increased depressing effert 
of combined Zr and Nb on the martensitic transformations. The 
wedging-out region of the 7'-phase is somewhat displaced towards 


the Zr corner. The marked displacement of the fixed ee hase towards 
the Nb corner, as detected by hardness tests, is prebably caused 

by a martensitic transformation occurring during these tests. The 
equal-~-parameter lines of the ¢-phase in the triple system at rela- 
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tively low U-contents (30-50 at.-%) show.a slightly negative devia- 
tion from additivity; this is compared with the corresponding posi- 
tive deviation, observed in the constituent double systems. The re- 
sults of the second treatment show that the decomposition products 
of triple alloys containing 5 - 20 at.-% of additions, proceeds at 
a markedly lower rate of coagulation than the one observed in doub- 
le alloys. Also, there is almost no change in the hardness of re- 
gions adjoining the Q ~phase, the latter being stable at 500°C, 
There are 10 figures and 9 Soviet-bloc references. 
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AUTHORS: _ivanov, 0. S- and Bagrov, G. N. 

TITLE : Isothermal sections at 600°, 575° and 500°C, polyther- 
mal sections and the phase diagram of the triple system 
uranium-molybdenum-zirconium 

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 


splavov nekotorykh sistem 8 uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 166-190 


TEXT: This is a direct continuation of previously published work 

(Ref. 1: This publication, 141-165) using the same naterials and 
methods. It is concerned with the properties of the U-Mo-Zr system 

at lower temperatures. The isothermal sections at 600°, 5759 and 4 
500°C are graphically presented along with the changes of hardness 

and lattice parameter for the sections with 70%, 60%, 50%, 40% and 

20% at.-% of U. The poly thermal sections of the following constant 
compositions are graphically presented: a) 2r : Mo = 1% 55 

Br : Mo = 1: 13 ¢) 70% U; a) 60% U. A projection of the phase dia- 
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gram of the triple system U-Mo-Zr on the concentration triangle and 

the two binary diagrams U-Mo and Zr-Mo are given. A full scheme of 

the mono~ and invariant transformations in the triple systems is 
presented diagrammatically. The main conclusions which follow per- 

tain also to the preceding paper (Ref. 1:Op. eit.). It is stated 

that the simultaneous solubility of Mo and Zr in U is greatly li- 

mited by the formation of arMo, (€-phase), Therefore, the J ~phase re 


triple solid solutions exist only in narrow stripes along the bi- 
nary systems U-Zr and U-Mo. The isothermic sections were revealed 
to be fairly complex, in particular in the 675 - 575°C range, owing 
to the presence of intermediate phases and arMo 4 > It was possible 


to establish the regions of the existence of homogeneous g-solid 
solutions. In the 675 - 650°C range a new phase b5 is formed, hav- 


ing 2 peculiar lattice and high hardness. This phase exists down to 
550°a, On the basis of 9 isothermal and 4 volythermal sections, the 
pelythermal diagram of the U-Mo-Zr system was constructed for the 
first time in the region of the solid-state transformations. 3! 
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monovariant, 3-phase equilibria and 11 non~variant, 4-phase equili- 
\ bria were revealed. The most important element of the diagram is 
the surface limiting the x-solid solution region from the high Mo 
and Zr concentration side, The constructed diagram, together with 
the transformation scheme, are very important for determining the 
characteristics of the alloys in the system. The vol'ame~centered 
cubic solid solution U-rich a) or Zr-rich (Tor) changes the lat- 


tice on quenching, in the first case to a lattice of A-uranium, in 
the second case to that of Q-zirconium. In samples containing more 
of the alloying element, another phase, (w), having a hexagonal are 4 ° 
tice is formed. Annealing over 100 and 1000 hours of alloys quen- 
ched from 1000°G has shown that the ((- phase cannot exist after 
hardening and prolonged maintenance at 500°c. As a result of the de- 
composition of the Y-phase a special state arises, either a one- 
a phase ( 4) state or a mixture of four phases. There are 15 figures 


and 3 references: 2 Soviet-—bloc and 1 non-Soviet-bloc. The reference 
to the English-language publication reads as follows: R. Domogala, 
D.J. McPherson and M. Hansen, J. Metals, 5,1, 73-79 (1953). 
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AUTHORS: Ivanov, 0. S. and Bagrov, &. N. 


TITLE: Behavior of (solid solutions of the system uranium- 
molybdenum~zirconium during hardening and annealing 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyenie 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 191-198 


TEXT: The question of the yY~solid solution stability at relatively 

low temperatures is one of the important problems in studying the 
alloys in the U-Mo-Zr system. If the Y-solid solution decomposes, 
exposure of alloys having a high hardness is equally important. The 
investigated alloys are shown in a figure as well as the lines of ae 
equal hardness of the alloys, hardened from 1000°C, showing the si- 
multaneous or separate influence of the alloying elements on the 
hardness. Curves of the hardness change are given for the alloys 
quenched from 1000°G, and annealed at 500°C for 100 and 1000 hours, 

for the following sections: Zr : Mo ratio = 1:1, 3: 1, 9:1 


Card 1/2 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4 


see tO NE PENA Seed ch BS RET STS EN TEE BRS 1511 SIAR RUE D SECTS STRAP UTED VELEN SNES SURES BESET BENE ES UO CRREPES SEED eet ATS Bre ESET SSP ED ED Sn Ad dT EE A | 2 ES SER TS 


33891 


$/640/61/000/000/012/035 
Behavior of -solid ... D205/D302 


and for sections having constant U at.-% of 90, 70, 50, 40, 30, 20, 
10. It is concluded that annealing for 100 and 1000 hours of alloys 
previously quenched from 1000°C has shown that the eae solution 
cannot exist for prolonged periods at 500°C in the U-Mo-Zr system. 


The {solid solution decomposes either into a single different 

phase or into a mixture of 4 phases. After the 1000-hour-annealing, eA 
the highest hardness (550 kg/mm?) was found in alloys having 10 

at.-% Mo and 60-30% U. There are 8 figures. 
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AUTHORS: Ivanov, 0. 5S. and Terekhov, G- I. 


TITLE: Polythermic sections of the phase diagram unranium-ni- 
obium-molybdenum 


SOURCE: Akademiya nauk SSSR. Institut metallurgil. Stroyenie 
splavov nekotorykh sistem S uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 199-215 


TEXT: The aim of the investigation was to construct phase diagrams 
of the binary U-Nb system and the ternary U-Nb-Mo system in order 
to obtain data for the technological production of alloys suitable 
for reactor service. Special attention was given to the y-solid so- 
lutions. On the basis of previous data, it is assumed that Nb and 
Mo form a continuous series of solid solutions. The alloys were 
prepated by smelting in an are or in nigh-frequency furnaces, using 
Y - 99.78%, Nb - 99,2% and No - 99.9% pure. Thermal treatment under 
vacuum was used followed by immediate quenching in water. Alloys 
homogenized at 1100 - 1250°C for 48 - 72 hours were etched for the 
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investigation of the microstructure 
lysis was also performed. Polythermic 
Nb 3 i 3:1, 1:1, 1:3 were studi 
cally. Conclusions: In the system 
two solid solutions based on ¥-U and 
solidus line in 
face vetween the two sec 
Thereafter, the bell-shaped 
gion is placed approaches 
curve Oo 
Nb. The surfac 
strongly bent towards the U corner of 
of these elements in yu decreasing 
Nb : Mo t:t and 1:3. This Limi 
more heat-resisting alloys than 
sisting alloys rich in Nb and poor in 
ly cones possible. The position of the 
+ The is explained. There are 14 
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and hardness. Phase X-ray ane- 


sections with atomic ratics 


ed and are represented graphi- 


U-Nb-Mo the two-phase region of. 
y-Mo (Nb) - which reaches the 


from the solidus sur- 


+ Mo ratios 3:3 and iti. 


surface under which the two-phase re- 


forming on it a YY 
% ate 

the solubility 

to the sections 


the diagram, 


are the on- 
pee Bt 
é Se- 


Mo or vice-versa 
3-phase equilibrium 
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MITLE: Tsothermic sections at 560, 500°C and the phase dia- 
gram of the ternary system uranium-niobi »m-molybdenum 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyenie 
splavov nekotorykh sistem 8 uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 214-227 


structure, and phases of the U-Nt-Mo system in 
e of interest because this is the average 

tors. The methods and materials 

employed wer j i (Ref. 2: This publication, 199- 
244). It was assum uarternary eutectoidal 
equilibrium takes place. Alloys with constant U content of 80, 70; 
60% and of a part of the Nb : Mo 8 1:19 section were investigated 
in the 500°C isothermic section, while at 560°C the alloys at con- 
stant U content of 90 and 40% were also investigated. The isother- 

mic sections are represented graphically as are also the changes 
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Dhe2ll0 
AUTHORS : Ivanov, 0. S. and Terekhov, G. I. 


TT TLE : Isothermic sections for 1200 - 575°C and phase dia- 
grams of the system uranium-niobium-molybdenum 


SOURCE: Akademiya nauk SSSR. Institut metallurgii- Stroyenie 
splavov nekotorykh sistem 8s uranom i toriyem. Moscow, 


Gosatomizdat, 1961, 228-248 


TEXT: The data of the polythermic sections previously described 


hors (Ref. 1: This publication, 199-213) are plotted on 
ns for 1200°, 1000°, 800° and 700°C, In addition, 
and 675°C were investigated by the study of alloys 
= 1:15. All these sections are represented 
lattice parameter 
: The equili- 


peritectoidal reaction which takes p 
in the system shifting towards the U 
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composition is shifted simultaneously towards the molybdenum cor-— 
ner. With the decrease of temperature in the 600 ~ 57&2q range, a 
further decrease of the spread of the O-phase homogeneous region 


takes place. There are 13 figures and 1 Soviet-bloc reference, 
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AUTHORS: Ivanov, 0. S. and Mereknov, G. I. 
pee 
TITLE: Transformations of the y-solid solution during quench- 
ing and annealing in the systems uraniun-niobium and 
uranium-niobium-molybdenum 


Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 249-264 


_-Nb and U-Nb-Mo which have wide regions of 
resent possibilities of martensitic transfor- 
de choice of thermal treatments of alloys 
ful characteristics. The aim of the pre- 

sent work was tion of the qu.enched state 
by measuring the hardness aft at different oa 
temperatures. Stability of the alloys, 
and coagulation of the dispersed structures were The 
changes of hardness of the ternary system alloys of sections 
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No:Mo = 337, ‘2', 123, quenched from 1000°C are presented graphi- 
cally. The same is done for these alloys after annealing for 3 - 
100 hours in the 400 - 550°C range. A similar course of investi- 
gation was followed for the binary system U-Nb, special attention 
being given to alloys of 90, 80, 70, 60 and 40 at.-% of U. The 
annealing at 400 - 550°C of alloys quenched from the y~region of 
the binary U-Nb system having up to 30 at.-% Nb causes the decon- 
position of thed- and j-solid solutions with a marked change in 
hardness. From 35% Nb the hard y-solution was found to be stable 
after 125 hours at 400 - 550°C. Alloys of the ternary system ic~ 
cated at the mentioned sections show, after the annealing treat- 
ment, that simultaneous alloying by Nb and Mo gives no improvement 
in alloying by each of the elements separately. Tig holds for the 
preservation of hardness after annealing and for the stability of 
the p-solutions as well. Study of the structure of the annealed 
alloys revealed that the decomposition of the y-solution in the 
ternary system is slower than in the corresponding vinary U-Nb and 
U-Mo systems, at equal contents of alloying components. The g-s0~ 
lution is most stable in the alloys at U content cf a0, 70, 60 and 
40 at.-% at the Nb:Mo ratio of ~27:73. Annealing for 1100 hours 
Carg 2/3 
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Ri, 2100 
AUTHORS ¢ Ivanov, 0+ S+ and Virgiltyev> Yu. §- 


MITLE: structure of quadruple alloys of the system uranium- 
” Srconium-niobium-molybdenum at 1000 and 800°C 


SOURCE: Akademiya nauk SSSR. Institut metallurgii- Stroy enie 
splavov nekotorykh sistem s uranom 4 toriyem. Moscow, 
Gosatomizdat, 1961, 265-295 


TEXT: Of the high-melting elements suitable for alloying uranium 
to make i% serviceable in reactors, the best with respect to low 
neutron capture ability are 4T; No and Mo. Ti and V are well so- 
luble in 1 put have 4 high neutron capture ability, while Fe 
and Cr benave in an opposite manner. Other elements of low neutron 
capture ability are only very sparingly saluble in x-U and can only He : 
serve as minor additives. Therefore, the region close to the U- 

corner of the above quadruple system 4g of great interest. 226 al- 

Loys lying on the planar sections of the concentration tetrahedron 
naving constant U contents of 80; 70, 60 and 50 at. were investi- 
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binary U-Zr system are limited. The stronger influence of Mo, as 
compared with Nb on the depression of this transformation is ob- 
served in the section with 80% U only; in the other sections the 
influence of Mo and Nb is equal. There are 33 figures and 11 refe- 
rences: 6 Soviet-bloc and 5 non-Soviet-bloc, The 4 mest recent re- 
ferences to the English-language publications read as follows: 

B, A, Rogers and D. Atkins, J. Metals, 7, 9, 1034 (1955); D. Sum- 
mers — Smith, J. Inst. Metals, 83, 277-282 (Feb. 1955); R. F. Do- 
mogala, D. J. McPherson and M. Hansen, J. Metals, 5, 1, 73-79 
(1953); P.C.Z, Pfeil, J. Inst. Metals, 77, 553-570 (1950). 
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AUTHORS: Ivanov, 0, S. and Virgil'yev, Yu. S. 


TITLE: Investigating the stability of y-solid solutions fixed 
by quenching in alloys of U-Zr-Nb-Mo after prolonged 
annealing in the 430-550°C range 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 296-506 


TEXT: The aim of this investigation was to reveal alloys which re- 
tain stable ¥-solid solutions and are also creep-resisting or, al- 
ternatively, alloys which produce hard decomposition products of 
the -solid solutions. The investigated Specimens were quenched 
from the y-solid solution region at 1000°9C and their hardness in 
the cold state was examined after prolonged annealing (1000 - 2000 
hours) in the 430 - 550°C temperature range. The total amount of 
alloying elements was 20, 30, 40 and 50 at,-%. Curves of equal 
hardness are shown on the triangular, planar sections of the con- 
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centration tetrahedron. In the alloys of the sections with 80 and 
70 at.-% of U the solid solution decomposes entirely during the 
first 100 hours of annealing at 500°C. Further annealing leads to 
coagulation of the decomposition structures. In the sections of 60 
and 50% U, regions are found in which the decomposition of the so- 
lid solution is hampered to such a degree that it remains stable © 
after 1000 hours of annealing. In the more alloyed section of 50% U 
this stable region persists after annealing at temperatures up to 
550°C. With the increase of the sum total of the alloying elements 
the influence of the decomposition on hardness decreases which is 
caused by a decrease in the amount of theaQ-U decomposition product. 
There are 12 figures and 1 Soviet-bloc reference. 
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AUTHORS: Semenchenkov, A. T. and Ivanov, 0. 5, 
a 
TITLE: Structure of alloys of uranium-zirconium-titanium 
SOURCE: Akademiya nauk SSSR. Institut metallurgii, Stroyeniye 


splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 312-324 


TEXT: The present investigation presents additional data of the 
above system, in particular for alloys containing more than 50 at.% 
of the alloying elements. The alloys were quenched from 900°C; due. 
from the g -solid solution state. The martensitic transformations 
and stability of the Y-phase were investigated. The alloys were 
prepared by smelting in an arc furnace, using U 99.77%, Zr 99.80% 
and Ti 97.70% pure, under argon. To remove intercrystalline liqua- 
tion the alloys were homogenized at 1000°C for 72 hours. Forged 

p samples were studied by X-ray powder photography and their hard- 
ness was measured. From the limiting binary systems the U-Ti sys- 
tem was investigated more thoroughly. At the Ti concentrations of 


Card 1/ 3 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110018-4" 


= BEPROVED FOR RELEASE: 03/20/200 CIA-RDP86-00513R000619110018-4 


33899 ) 
3/640/6 1/000/000/020/035 
Structure of alloys .o. D205/D302 


7.5 - 23 at,-% and 65 - 92%, the Y-solid solution is preserved 
by quenching, down to room temperature. The alloys of these com- 
positions had hardness ranging from 220 - 300 kg/mm2. The alloys 
in the range of 25 - 62.5% Ti contain U,Ti. Formatior. of this 


compound cannot be prevented by the increase of the rate of cool- 
ing during hardening. In the U-Zr-Ti system the hardness and lat- 
tice parameter changes are plotted for the investigated Zr:Ti = 
1:3, 121, 3:1 sections, Finally the data obtained are summarized 
in the phase diagram represented on the concentration triangle 

and in curves of equal hardness represented in a similar manner. re 
The ternary y~solid solution, prevailing in the whole system at 
900°G is decomposed during quenching. The manner of the decompo- 
sition depends on the composition. Very sharp hardness changes 
occur as a result of these transformations. There are 11 figures 
and 16 references: 3 Soviet-bloc and 13 non-Soviet-bloc. The 4 
most recent references to the English-language publications read 
ag follows: H, A. Saller, F. A. Rough, A. A. Bouer and R. d. Diog, 
J. Metals, 9, 878, 881, (July 1957); B- W. Bowlett and A. G. Knap- 
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ton, Paper No. 1469, presented at the II International Conference 
for Peaceful Use of Atomic Energy; E. R. Boyko, Acta Cryst. 10, 
712, (1957); M. Mueller, Acta Cryst., 8, 849 (1955). 
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AUTHORS : Ivanov, 0. S. and Alekseyeva, 2. M. 


(ac en 


TITLE: Investigating the system thorium-uranium monocarbide 


SOURCE: Akademiya nauk SSSR. Institut metallurgii, Stroyeniy? 
splaveov nekotorykh sistem s uranonm i toriyem., Moscow, 
Gosatomizdat, 1961, 428-437 


TEXT: Owing to the low melting temperature and heat resistance 7F 
the Th-U alloys, the introduction of a third element into the sys- 
tem to improve these characteristics was suggested. Carbon, having 
a low thermal neutron capture cross-section, was first considered. 
fh forms with GC two carbides Thc and Thc,» At high temperatures 


Th with ThC forms a continuous series of solid solutions. Uranium xX 
forms with carbon a monocarbide having a crystal structure similar 

to that of Th, namely a face-centered cubic. It could, therefore, 

be anticipated that Th and uG may form a series of solid solutions 
tetween them. the resulting alloys having better characteristics 

than U-Th alloys. The alloys were prepared from 99.2% Th, 98.95% U 
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and 99.9% ©. taken as Powders, by com 
The samples were evacuated at 1000°¢, annealed and smelted in an 
arc furnace. Arter Smelting the alloys were examined in cast and 
quenched states, X-ray, microstructure and microhardness investiga. 
tions were Performed. Neo alloys Ytepresenting monophasé solid soly- 
tions were revealed in the system Th-UC. Because these alloys ccn- 


tain low-melting uranium they are of no Special interest as mate~ 
rials for heat-evolving elements cf 


pression under a 10 t load, 


Ci nuclear reactors, I+ was esta-— : 
blished that UC and tha form a continuous series of solid solu- a 
tions. The study of these Materials i 


s interesting as they ere pco- 
ments exploiting Th along with 
non-Soviet-bloc references, 
language publications read a8 follcwss 
Constitution of Uranium and Thorium 
Alloys, Report BMJ--1300, UC-25 Metallurgy and Ceramic (TID~4500, 
i3th Ed., rev.) Bat, Mem. Inst,, Columbus, Ohic, 1958; mM, yw, Mal- 
lett, A. F. Gerds and H. R, Nelson, J. Llectroche 


Me Sca., 99, 15; 
197 (1952); Hoa, Wilhelm and P, Chiotti, Trans, Amer. Soa, Metals, 
42; 1295 (1950), 


tentialiy useful in heat-evolving ele 
U. There are 5 figures, 1 table and 3 
The references to the En.zlish- 
F, A. Rough and a. A. Bauer, 


18-4" 
APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R0006191100 


"APPROV 


a 
4 + eas Pes) | 
33910 
3/640 61/000/000/03 1/035 
D205/D302 i 
By) 2100 
p AUTHORS : Ivanov, 0. 8. and Alekseyeva, 2. Ni. ; 
TITLE: Investigating the structure of allcys in the systems 
uc-Zrc, UC-Th¢ and ThC-2rce 
SOURCE: Akademiya nauk SSSR. Institut metallurgil. Stroyeniye 


splavov nekotorykh sistem s uranom i toriyem. Moscow; 
= Gosatomizdat, 1961, 438-449 


TEXT: Investigation of these systems was prompted by the search 
: for high-melting materials, having good heat-transfer properties 
cen and good resistance to the corrosive actions of air and molten me- 
tals at high temperatures. Zr as an alloying element has the ad- 
5 vantage of having a low effective neutron capture eross-section. 
The alloys were prepared from metallic powders of 93.95% U, 99, 2% A 
Th, 99.2% pure Zr; and from graphite powder having less than 0.1% 
ash, by metalloceramic methods with subsequent smleting in an are 
furnace under pure Ao X-ray investigations, microstructural ana- 
lysis and hardness measurements were performed, The linear change 
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of lattice parameter from pure UC towards pure ZrC has shown that 

a continuous series of solid solutions is forged vetween the two 
compeunds. The hardness of pure uc (850 kg/mm*) increases gradually 
with the increase of Zr content, reaching a maximum of 2150 kg/mm 
at 45 at.-% Zr before decreasing back to 1920 kg/mm2 for pure Z2rc. 
The rise in Zr content in the UG-Zrce system increases the resist- 
anee te oxidation. Alloys of 5 - 10% U are resistant to air oxi- 
dation up to 400¢c., The linear change of the lattice parameter from 
pure UC to pure Thc has shown the existence of a continuous series 
of solid solutions between these compounds. Samples prepared by oe 
sintering, belonging to this system, are easily oxidized by air. 

The most stable (10 at.-~% Th, 40% U and 50% C) is destroyed in air 
at room temperature after two days. Samples prepared vy smelting 

sre more resistant. The system Thc-Zrc reveals the formation ef li- 
mited solid solutions. The temperature dependent solubility of 2rc 
in thorium carbides is limited. ThC does not dissolve in Zzrc. Che- 
mical. statility of the alloys of this system in air is low, increas- 
ing with decreasing Thc content. There are 6 figures, | table and 

4 references: |! Soviet-bloc and 3 non-Soviet-bloc. The referenzes 
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"97-204 (195eyr Pate gare J, Slectrochen.Soc, 99 5 
! rari : - amer. Ceramic So ee 
</; H. A. Wilhelm ¢ E : ; ees DOG: aye es 
ey mone (1940), mand P, Chiotti, Trans, Amer. Soc, Metals, 
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AUTHORS: Ivanov, 0. S. and Alekseyeva, Z. MM. 
Pancicnsel Meese 


TITLE: Investigating alloys in the ternary system UC-Tho-2rc 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 
splavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 450-456 


TEXT: On the basis of the preceding paper by the authors (Ref. 1: 
This publication, 438-449), which revealed the formation of a con- 
tinuous series of solid solutions in the UC-2re and Thc-UC systems 
and of limited solid solutions in the ThC-2rC systems, the exist- 
ence of ternary solid solutions on the ThC-UC-arC system was an- 
ticipated. This study, performed in 1957, has subsequently been 
confirmed by Western work. 24 alloys placed on 3 polythermic sec~ 
tions of UC:ThC = 1:1 (up to 21% of ZrC), UC:Zrc = 1:1 (up to 10% 
Tho), and ThCsZrc = 1:1 (along the whole section) were investiga- 
ted, the alloys were prepared by methods described in Ref. 1 (Ops 
cit.). The annealed alloys were quenched from 2050°C and investi- 
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gated by X-rays together with the cast unquenched Samples. The iso- 
thermic section at 2050 ig presented graphically. Tre limits cf 

the monophase region at the ternary solid solutions were deter~ 

mined in the temperature range from 2000°C to the melting point, 

It was established that this region lies along the UC.-Tha and UC-.. 

Z2rc sides of the concentration triangle, cutting the ThC-ZrC side 
at~5 and ~50 at.-% Zr. The rest of the concentration triangle is ea 
occupied by a two-phase region. There are 4 figures, i table and 

4 references: 1 Soviet-bloc and 3 non-Soviet-bloc, The reference 

to the English-language publication reads as follows: L, D. Brown- 


lee, J. Inst. Metals, 87, 2, 58 (1958). 
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AUTHORS : <ivanov, 0, 5. and Bagrov, G. N. 


TITLE: Isothermal sections of the triple system uranium-molyb- 
denum-Zirconium at 1000-525*°C 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyenie 
Ssplavov nekotorykh sistem s uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 467-481 


TEXT: Unalloyed uranium is not suitable for use as a reactor fuel. 
because of its low strength above 500°C, change in dimensions and 
knoll formation at cyclic loads, low corrosion resistance and easy 
oxidation. Zr and Mo are drawing attention as alloying elements 
owing to their high solubility in }“U and their strong influence cn 
the structure and properties of U alloys. The alloys investigated 
were prepared in argon. For microstructural investigations the al- 
loys were etched. Unfiltered kj-Fe radiation was used for the X- 
ray analysis. The hardness was measured by a diamond indentor at 

10 kg load on a Tf] (TP) apparatus. The alloys were annealed at the 
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corresponding temperatures and hardened by quenching in water. Iso- 
thermal sections of the phase diagram are given at 1000, 750, 675, 

650 and 625°C. Changes of the hardness and lattice parameter are 

shown graphically for the sections at 70.50 and 25 at.-% U and alsc 

for a section having a constant 1 : 1 ratio of Zr : Mo. There are vv 
15 figures and 4 references: 2 Soviet-bloc and 2 non-Soviet-bloc, 

The references to the English-language publications read as fol- 
lows: R. F. Domogala, D. J. McPherson and NM. Hansen, J. Metals, 5, 
G ee (1953); W. Hume-Rothery, Phil. Magaz., 22, 1013 (VII) 
1936). 
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